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mumi xtimf±tmum2 a^ie^ £$tt, mkhi v^y^^t 

KtmffiXhhm2 Y^yV^9Mt, 

mmm ^ l -city ten 1 h ^ > v > * * n t mum 2 h ? > v * 9 n t <d 0 
mumi h ? y ^***t<z>aj2j hm%im2 y ^y^^^n^mtst^m.^-Lx 

im^m 2 ] miam 1 ^um^mmm^Kis^x, 

mum 1 AJims. tmum 2 xjjmmtKB&Lx. mmmm^i^-r^ 
mmm-%r?k&®&zmz.*: 

umm3] tmm2 ^um^mmmm^^x , 
mummm^mmmn. 

mum ixummt mum 2\-nm±.t tzj&& lx , tufsn ume^ mis 
mum 1 mm^tn-^mumtfmmi, mum 1 xtsm&tmum 2 xum 
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mmmi x^mm^n^v- v z^ir&mi p^v^umosfet (Me 

tal Oxide Semiconductor Field Effect Transistor) 

m I EH iP^-^>^;nvi0SFET<7)y-^ izmWi Ztifzy-xt m I EiS 2 A 

fulfill 1 A* «EE£^- Hl^t^Hl N^>*;i/MOSFET<h. 
fulfill 1 Nf t>^/HVIO S F E T<0 V-^H^M^tt/cV-X ^ HufeH2 A 

fulfil t^ehm. HtrfeMM^-^s^tr. fulfill i n^-v >*;hvio s 

F ET&TOfEH 2 >^;HVIO SFET^V-^t fulfill 1 P^-V >^ 

il'MO S F E T$.?/fulfi|| 2 Pf^>^MO S FETOV-^hOH©^f 

HUlStJb^Jdl^ii. fulfill 1 P ^ > ^ ;i/M O SFETt fu ffiH 2 P^-^r>^;i/ 
MO S F ET ^fulfill 1 N^>*;HVIO S FET£fulfifj|2 Nft>^^MO 

s FETto^ ^^v^T^um^vrLtL^^tzjs^LT, fufEm^Kt 
[it Mm 7 ] tmm 5 liZtzmvmMmmmiz&^x^ 

fulfil T^HJ&fi, 

fulfill 1 P^>^VMOSFET& ^fulfill 2 P -f- -V >^iVMO S F E T<0 
3 Pf ^>^^MOSFETt, 
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mum 3 p ^ ^ y * o s f e t <t> h t mummM t <r> m z *i> 

mum 1x^7 rmw? ->*>2tL&£&, mum 2^^^^^- 
mum 174 7ffw->t7$^^, mum2*4 y^-m^-i*?- 

y%y 

mum 1 7*4 v^i-it, mumi rx^xbz&mzft-tiv-xt, mu 

£$»t&**- h hZ^-Thm* Pft>^;l/MOSFET^f>iO, 

fltf|E^2 -yftT-ii, H(rfS«^«M$tL7tV-Xfc, fulfill 
>^MOSFEToy- Hl«a$*L^:Kl/^ fj|ER$£$IJIWffi -^fc^lt 

HUlBUl Nf t>^^MOS FETS.^mrfBH2N^--¥>^;HV[OS FETO 

muv-^^mwiztitz yv^ yt, mm'&mzmirz&mmzmmztitzv- 

7s t Zmir2>m3 N^-Y >*;HVIO SFETt, 

HUlBH 3Nft>^ A'M O S F E T<DY- h fc*2A/f 7^I)±^ttl>|2 

rx/u tora^^^tt, Huieaij^«-^-tcjs^LTSi^i-<2)ii3x^ 
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mum y^-mi'tf? t mumA^^ y^-m^t9- 
mum 3 x 4 y -y^y^n^t^, mum 4x^7 -f-srf-fi 9 - 

^^4^^ -y^^T-ti, HufB^ifeHmf^^tLTtV-^ i: , iitj ffiifl 3 N -V 
> ^ ;l/M O S F E T co ^- h $ K \s A > t > «TSERIE«l«lfl|-^- £ 

h t ^tt^i5Nf t>^JVMO S F ET^<b&& 

[0001] 
[0002] 

[0 0 0 3] 

L S I (Large Scale Integrated circuit) iZ&Uf h 1 0 0 (i 
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MO S h 7 y VTs 9 1 0 K 1 0 2 <h , PMOSf7>vX^10 1, 1 0 2 O 

v-^^m^mi±v DD 4-^'i-^m^^T-i o 4 ho^^ifMx^n/zPMos h 

7 y VTs*? 1 0 3 t £-a-A,-Cf##c£*i& 0 PMOSF7>y^^l0K 102 

<7)^-ht;(i, -en-rtu a^j«i±v in + , v IN _^A^$n^ 0 pmos 

h 7 y ¥7,9 1 0 3<DY- MUi, — T*mJ±7ffl£n£ft, PMOSP 
7>v^.^ 1 0 3(i, PMOS h?>v;** 10 1, 10 2©V-^t:, — 5e<7) 
sU r^fit I B I A S &5£*iKait LT^-T^o 

[0 0 0 4] 

A^/mJEv j n+ 7) s a^«i±v IN _i o T**an bias^ 

m£*t£ 0 — A^mffiV j N + M1EV i N _«t T 
^«»SlI b I AS^SKC^t^PMOS F7>y'X^ 1 0 2 Iti** 
IIOUT-^LTJRDIUS^o m^JUvifLl out+^ IoUT-^MCI 

& <i> o 

[0 0 0 5] 

^fjji#ip§f£(i, PMOSh7Vy^^-Cli4<, NMOS h7>v^^« 
[0 0 0 6] 

0flx.tf, HI 9 £^$*LTi/>&2£H|itMggl 0 0<7)2o(7)A^jmEEV i n + . Vj 
N-fi. SMEVss^ V DD - (V GS +V DS (SAT) ) »T7* 
*i&f?5&**4o iifVDS (SAT) PMOSh7>y^^l0 3^5€ 
«f» (j^fOft) -Clftftl-* ^(OPMO Sb7 * 1 0 3 <7) KV^f >- 

V-*IBI*JEET?*'K V G S (i > PMOS h 7>vX* 1 0 1 (XiiPMOS 1 
7>y^n0 2) IC/svf r^mirt I B I A S PMOSl7> 
* 1 0 1 (XtiPMO Sh7 > * 1 0 2 ) b - 7-7^1ttt^ 
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ffiV IN + , V IN _ii, V S S+ (V G S+V DS (SAT) ) V DD 
[0 0 0 7] 

lot, ^i^Ml*±i'l'it?ti. 2oMII±^ Pft>^;l/h7>y^^Wi 
[0 0 0 8] 

mk^is!^ 2o<7)A^«EE<7)tt#$iffl^ji:v^-77-t\ tommnjj&'i-z 
rmm.t)&4-z^z lsi <vffimmt)<Di&mzm&xm$hx$>z> 0 

[0 0 0 9] 

[#PWIS?& L «fc 0 1 -r & sua] 

[0 0 10] 
[0011] 
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*f&"^J:*2S»JfMS3f (10) (i, tUME (V IN + ) fc»2A*t 
BE (V'in-) £££»t&£l h 9 (1) fc, & 1 A^Sffi (V i N 

+ ) i:i2AMffi (V IN _) fc«r$»t, J.o, gl h^>v***j- (1) 

ffl»T?*4ii2 h^v?**** (2) mmm^r (s c ) i«ttii 

(i) tmmm2 h (2) fc^-9*>*»^s^^n7t— <d 

T^0S& (3) ill h7>y^^ (1) (7)m*«h^2 h^^v*?*} (2 

) offi*t«Lt, tb^^-t (out) srtii^f 4ffi*.iaK (4) tzm%- 

[0 0 12] 

hi Y7>i?x?ft (i) ^rt[zmm^2 v^yv^vn (2) 

^^A^mEEOI^WtEH^^^o ^fgM»i#iPst? (1 0) t±, »I«H§-^ (S C 
) lei 0, Hi V^yy^9Vi (1) fc, ZtUzffiffi<Dm2 Yy^J^^n (2 

) t<D7-tb<Dmm<D-'-jj$:MiRLTmiAJj'mi± (v IN+ ) tm 2 x13ms. ( 

Vin-) ^^HIB^ftffll-i^tT&rBr^-C**). C*UCJ:*K iU^lffi 
(Vin+) t^2AM)S (Vin-) tO^IEHSrJlEtfS^tT&fpril-C* 

o 

[0 0 13] 

fO-Jt, £$£S«rittffi3f (10) ii, fH5>^^ (1) fc, -C-tL 

2 1> ? v ( 2 ) t ^Ntuw^^ffl $ tztb^ ^<Dffimmti 

[0 0 14] 

SUHHST^ (Sq) ^ ^HSftittlS (10) onSP^«bA*$^*c:i:7& ? nr 
it£~e&*K IUM£ (Vin+) £&2Xl3m& (Vin-) fcKJfrSrLT 

, maut^ (sc) sr^-r*««»fli^«iaK (5) &mwiwto& (10) k 
«x.c,tL4it*«pr^T*-6o mmm-%r£.j&.®& (5) ^Mi^ifi (10) n 
mz-hti&zta, mrnrn^- (s c ) £^«^#*&?-*&3?£&<^j£/e^ 

[0 0 15] 
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Ti^i-tM;0S& (5) (i, HlA^SEE (V IN + ) «hS2A^«EE (V ;[ 

n-) t^fL^L-c, mixums. (v IN+ ) tm2At>mi± (v IN _) t 
<7)m<7)&tjm&. (v 0 ) £&t)i-2>Mi @i& (5i) m.^®j± (v 0 ) kj£ 

^LT^Jtflm-^ (S C ) ^^1-^S2H13S (5 2, 5 3) t £^tf ^ <h rt^t® 

x~&z> 0 mixtsmm (v IN +) t%2x~nw±. (vi N _) ^ow-eafe&m 
mw±. (v 0 ) hia^sie (v in+ ) ti$2Atimj±. (v IN _) 
tiiEBi^ait Lxmw-e&Zo frfr&ftunm (v 0 ) ^tfflt^-tcj; 

[0 0 16] 

i^tKii, mi UK (si) tfrntj-Tzmumis. (V 0 ) «i> ilAJ 
mm (v IN +) tmmm2Xtimj± (v IN _) toi^^55-r***isifflmBE 
(v C m) ^KW^-St-tsitiWa-e^io 

[0 0 1 7] 

mmmKii, mmwm do) on Y?yy*?n u) (±, tipft 

V^^MOSFET (11) i:i2Pf+>^^MOSFET (12) fc-C«H£ 
£tU H2 b7>y'X^M (2) (i, ilNftV^^MOSFET (2 1) t 
|2Nft>^^MOSFET (2 2) t«$^ 0 |lPft>^;H40 
S FET (11) oy- Hcii, HU^IJI (V i n + ) ^XtlZti, i2P 
ft>^^MOSFET (12) O^- MKi. £2A2}W t m (V IN _) 7& ? A 

2j$*l£ 0 hi pft>^;mosFET (11) ti2 pft>^;vMOSF 

ET (12) tit, -!-^^OV-^^H/n:gt?^i/^o IlNf+>^^ 
MO S FET (2 1) <DY- Mctt, fUMJI (V IN+ ) ^A;tl£*L, f& 
2Nft>^JVMOSFET (2 2) O^-fCti, §2Atll)± (V IN _) 
TO^^o ^lNf t>^;VMOSFET (2 1) i:l2Nft>^^MO 
SFET (2 2) fcliv % Kh<DV -XtfK £ tlX 0 7* @]& 

(3) (i, tU^Hf-^ (Sc) KJES£rLt\ |lNf+>^MOSFET (2 1 
) S^2Nft>^MOSFET (2 2) <DV-Xt, |1 Pf -V>^^M 
OS FET (1 1) W%2 Pf t^^JVMO S FET (2 2) <OV-^t^ 
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OSFET (11) tM2 Pf + V^^MOS FET (12) t^lNft>^ 
)VMOSFET (2 1) i|2Nf t>^^MOSFET (22) i^H^^ 

-rtinm^^jfLn^^n^LT, m^it-si- (out) £a^-t£o 

[0 0 18] 

ys^TXHIj^ (3) Hi Pft^^^MOSFET (11) $.0^2 P-f- 
t>^^MOSFET (12) OV-;*t::gM££*Lfc Kl"f (V 
DD) (6) Cllc$tLf:y-^i:^tl>i3Pf ^>^;l/M 

OSFET (3 1) £^tr^£\ /^7^[!i& (3) fi, H 3 P -f- \ >^;UMO 
SFET (3 1) O^r - h £fll/^T*mi± (V B I AS P ) tt-t&t&l'* 

4T*^* (8) iKDm^m^ti, (s c ) Kfc^L-ciafti-£&i 

y^-mi- (3 2) H3 Pf t>I^MOSFET (3 1) <D¥- Y tm 

mm (6) t<Dffl^mzth. mwm^ (s c ) ^^xm\^^2^^ y 
?-m^ (33) tu^^ftf (32) tm2*j y^-m^ (33 

) tfi, ftlJiPli^ (Sc) t«LT, J«6^^^->^>$tL^^<hWil-e 
£>&o 113 Pf t/^;HVIOSFET (3 1) (i, f^y- Mcf! 1 ^ 
Bt (V B IAS P ) StlltLtiif^o 
[0 0 19] 

Z<7y£o?j;;UTX®ffi (3) <7>«/&te. Ill F7>yX^t (1) 
t^^^l^ t3Pft>^MOSFET (3 1) <7)y-f(7)tl£*lil 

ffi (v D d) mi h?ypx?ft (i) n^a^^wr^mvrL^ 

[0 0 2 0] 

;UTX®& (3) ^\ JEtw, (Sc) £&*£LT&*E$IJftHr^ (S 

C) tmjj-f&J (3 7) £^tfi§^H(i, il^^^ffT- (3 2) 

fi, ^ 1 /svf T ^/s:x (8) ^^^tL/cV-^t, |3Pft>^;VMOSF 
ET (3 1) or- h«M£*i*: Klx^ >fc, »jf^ (Sc) *S*t*4*- 
Y tZ^-f&Bl P^-V >^^MO S FET (32) ^£>&I9, |2^^7ff 
T- (3 3) (i. mmm. (6) (^M£*L/;y-;*<h, HI 3 P-^* y*)PMO S F 
ET (3 1) ^*-H«ti/:FW>l:, R$EfUI®« (S C ) £^t& 
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V- h t Zm-f&mS P^V^MUVIOSFET (3 3) jfr <b & & - t tfifrMX* 
<h Z> o 

[0 0 2 1 ] 

frfr&mfcli. il^MT^A^ (8) i|3Pft>^MOSFET (3 

i) <7>r- h t ^m^m^m-r^tz^K^ v-^Ravu^y^K^^m^ 

titz—tt^F 3- v > * )1<M0 S F E TSf) ; 'Nft>^wl'MO SFET^^^^f 

7>^7 7t*-f^ffflt^'M^4*<L, jei;, m^n (6) t§3Pf t> 

^MOSFET (3 1) <7)^- h t iWM.t&fr&8?$-& titbit _tSB<^>7> 
[0 0 2 2] 

psMt&C, /^7^HI^ (3) #n ilNft>^;VMOSFET (2 1) ^.O 8 " 

!2Nft>^;vMOSFET (2 2) oy-^i:»S§ftfc K W y mte 

«EE (V S S) £^1~&©*fe§£ (7) K«ifc£*LfcV-;*fc£;rr&»3N*-ir 
>^;UMOSFET (3 4) ^trit^ /UTAmEt (3) fi, ^3Nf t> 
^^MOSFET (3 4) oy- h t H 2 ^ 7^1E (V B IAS N ) 
^I2^n;« (9) fcOWIK^tS:**^ ftUM -Sj (S C ) («Ltlft 
t^.i3^^7fi? (3 5) fc, i3Nft>^^MOSFET (34) <DY 

-htmmm (7) tcom^jmzti, (s c ) ns«FL-cttffc-r*# 

4*-f y^fsT" (3 6) £*&^ ^3*4 y^mT- (3 2) ti4X^7ff 
=¥■ (3 3) $UWf-^ (Sc) KJS«rL-C\ SNtHfiU ^ ^ - > $tL* £ £ 

jW»T?** 0 i3Nft^Jl/MOSFET (3 4) f±. foy- h izM 2 A 
4Txm& (V B IAS N ) ^mSZtiZt, ttlghLTMt^o 
[0 0 2 3] 

•T<7>J; o K^JT^mn (3) *>*J&*i, ^2 h?>*JX9tt (2) 
•CJbStiH, |3Nf t>^MOSFET (3 4) <DY- h Otff^giS 
JE (Vss) H2 F7>y7^t (2) C^S^/^7XlW 

«&$*i*c:4:*I*jL1-*o 
[0 0 2 4] 
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IC, ^7XM (3) A*. ftflflUg-^ (S C ) ^^LTRtefWjf^- (S 
C) (3 7) ^frit-g^ti, ^3^^y^^T- (3 5) 

li, i2AV7^^U (9) tz&WzZtifzV-X i3Nft>^*MOSF 
ET (3 4) <DY- Y ^WtfiZntz KW > <h , (S C ) 
hi:^tt^»i4Nf f>^^MOSFET (3 5) ^<b&«9, |4A^yff 
T- (3 6) it, (7) m»£*i£y-* t, ®3Nf t>^^MOSF 

ET (3 4) h CS^^tL/z KW-r Sl^Wf -Sr (Sq) £-x:tt& 

h t^tt^t5Nf t >*;UMOS FET (3 6) ^^^^It^JIt 

[0 0 2 5] 

3^^*KlJSt±, |f2A>f7^A^ (9) t|3Nft>^M0SFET (3 
M^Pft>^^MO S F E TX^NftV^MO S F E TfrbteZ h 

7>^7 7y-fMn^4<u m^, m^*t (6) ^3Nft> 

^VMOSFET (3 4) W^- h t Z \,Z&ffi,ir & fztb 

h£l£ffi1-&t&^£& < "To frfrZMl&l*. 'UTAMffi (3) im$ClrZ> 

[0 0 2 6] 
[0 0 2 7] 

(mm^m 1 ^s) 

A^IEV 1 n + ^RfsA^ltJEV 1 IsJffilEEE (common mode voltag 

e) V C M ^ ^'L^ L t/h ^ ^IIS ttl t ^ -HOlffTi ^ „ jE$eA7j1CI± 
V I N + ^^A7J«ffiV 1 n-^I®*^ *SSWH»±, 10 0-40 OmVt 
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iEteA^*ffiv i N + tR*£A**ffiv in- tii, -e^^^rafflWE 

[0 0 2 8] 

[HI C^^titi^J;^:, £liftHBi£l 0t±, PMOS h ^ 1 
NMO S h 7>i?A9M2 t'U TXHU&3 tm;ttlUB§4 t £#x.Tv>& 0 
[0 0 2 9] 

PMOS h7>y^?WllJ> Hvncv-^^lg^-^tL/cPf-^ >*;UMO S 
h 5 (WT^ ft:, rPMOS h7>y^^J t^d) 1 K 12tf 

#t£*iTV>& 0 PMO SF7 1 1 h Kli, jEteA^jmJEEV i n + 

# ? A2j£*i> PMO S h 7>y^^ 1 2 <DY- Y Kli, RIMtEV j N -^" 
AyU$tt^ 0 PMOS h7>vXM 1 tPMOS 2 fc(±, IE$5 

[0 0 3 0] 

NMOS h^>vJ***t2ti, S v ^ v - X $ ti N f t > ^ M O S 

h7>^^ (J^T\ J£K, rNMOS F7>y'X^J <hv^) 2K 2 2t« 
^;^tLrv^ 0 NMO Sh7 2 1 t^- h PMO S h 7>y^ 

* 1 1 oy- h <h[5jDIE$EA^mJEV i N+^ s A*$tL*o NMOS 
? 2 2 b Kl±, PM0Sf7>yX^12 O**- h t fej D^lsA^mii V 

I N _^A*$^o NMOS F7>y^^ 2 1 tNMOS F7>y^^22t 
U\ iE$iA^mi±V i N+tSKAMEV i N -t(:£§Lt, -e-<Z>v*1**Lj&» 

[0 0 3 1 ] 

/^>f 7X@K3 It, PMO Sh^ * 3 1 ~ 3 3. NMO S Yy 

3 4- 3 6. S^CM0S^>A-^ 3 7 ~?m$LZtLX^h 0 'U T*08&3 it 

„ nufrb&mztizmwm-^rs c^lt, PMosf7>^^UN 
mos h 7 2 tov^-ftt^— ^^ii^W^rgmki-^o iiif Sc 

a*" Low- m/± (-r ^*mi±vss) ^y^y^y^^t. jut 

^1K3I1, PMOSb7>yX^l 1, 1 20V-^C/^7^tt^ftia 
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TPMOS Y?y^*9M\ ZiS&it-f&o $W«-tS C ^" High" 

NMOS h7>"/^^ 2 1,2 2 <7)V-yUZ^ T^til^LTNMO S h 
^ > ^ 2t 2 £ ^ttitt- £ o 
[0 0 3 2] 

PMOS f7>y7^itl tNMOS h7>y'7^i2 /^TXEJ 
i&3 tcioT^M^tt/i-?) h ^ >vx**jii, ]E3£A7jmi±V i^ + i: R$s 
ATJSffiV i N _ iomEtc^L-C. ^-<7) h 7>y^^W^tc2O(7)M0 S 

! N _ J; 19 & ;S</^^ PMOSf7>yX^l 2 ^ F W >ij> h )&t>WiW\& 
7j£*l, ^O^ir^^fiPMO S h^>vX* 1 1 <D KW yfrh&iimw&t} 
Zti&o NMOS h yyiSXftt 2 tffemtZ ftX^^t §KI±, IE$sA7jmi± 
V 1 N + ^R$SA^mi±V 1 n- ^ ^ iSv^CNMO S f7>y7^2 1 <D 

w^y^h mtimwi^ihti £ *u m<Di^K i^nmo s h 7 y i?x ? 2 2 <d k 
yfrb&jjmm.&iti?)Zixz>o 

[0 0 3 3] 

m>t>m4 (i. 77l/>b^^-4 1-4 5 tBTM 4 6 t^fll 

Zti&o tti7Jle]K&4 (±, PMOS b^^v^^l <h NMO S h^>v***t2 
<h 4 OOMO S h 7>yX^H, v*i* ft^MO S h 7 > 

SS4(i, PMOS h^>v^^ 1 UliNMOS h7>y^^ 2 2^^m70«»iL 
75 ? tti7:$^TV^i#^-nm73mffiOUT^" Low" «J±^7°;i/^ > PM 
OS h^>v^ 1 2X(iNMOS F7>y^^ 2 1 «b mTJ^rL^ttSTJ £ ihX 
v^^HtH73m/±OUT^" Hi gh" lEt:7>7';7Y^o BP*>, ftTJUl 
j®4{±, jE$5A7jmEEV i N+ 7^$SA7JSI£V i N -i ^ & i§5^i#^ai7j« 
EOUT^" High" tf±i:7>777°L, i£<7>*§£-Kti, tBTj^ffiO U T £ 
" Low" mi±^y;u^^ tC^^.o -Oi^:, thTj^KOUTti, 

IE$sA71«l±V i N+ ^$EA*mEEV IN -if) ^^^g:i/>^(:^ LTtB 
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tlZti&o ta^mffiOUTfi, PMO S h y y"J^9M 1 t NMO S h 7>yX 
10 0 3 4] 

, iE$£A^mi±V i N +«!:S*£A^mi±V i N _ t fctms *L&fSffl£)£ < 
£ £ rt ? T* # & o mm^m^ lOil, WIIIM-^ Sc*«»t4-t»:J:^ PMO 
S F7>vX^^l <h NMO S h7>*^^it2 fcOjJrSO— ^fcS^WUiSte 
-ftLTtB^mEOUT^^BTfgT^^o gft£<£>«fc9K> PMOS h 7 > 

vX?*fl <hNMOS h7>y^^^2 htii, ZEISA^mS V j N + i^A 

I&iftSSIl Oti, SlJfHf-^S c^iotPMOS F7>y^^tl <t NMO S h 
7>y^^^2 ^^MLT^tEOUT^^t-S^t 
^v^mffilEH. gfl*>, fil»mffiVss^^*«i*BEV DD ^>|EBBOjEIE 
A#mi±v ! N + <hM$EAtl«i±V j N _fcK#E.^£.r.fcawfil^*&o 
[0 0 3 5] 

"Clio ^HMOf^SOlSKliiipSt? 1 0(±, PMOS h^>vX?*j-l <h NMO 
T\ *||ffi4>^!8l4>2£I&ili*B3i 1 0f±, PMOSb7>y^^WtNMOSh7 

[0 0 3 6] 

±.M<D£ 0 y^ T*m?&3 ti> PM0Sh7>yX^3 1, 32, 3 3 
NM0Sh7>^^34> 3 5. 3 6 t, CMOS^^-^3 7t^t 
v^o CMOS >f >y^-* 3 7 tt. PMO S h 7>vX* 3 8 i: NMO Sb7> 
y^^3 9i:^tv^ 0 C MO S <Y 9 3 7 (i. Wm\% S c * L 

r R<EiMtti«-^/ s c * «-r £ o 

[0 0 3 7] 
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PMO S h7>y^^3 1 fi> PMO >v*?*f 1 K— 5e*V*>f T^m 

ISlff Vd D $-^41^.16 Cgl^tl, PMOSh7>^^3 \<OVV 

4 >t±, PMOS h7>yX^j^l i:-titi4PM0S h7>^^ 1 lMl 

2 0V-^t:gSt$ii4o PMOS h7>y'7>^3 lwy-Mi, PMOSf7 
V*J7s9 3 2 £^LT, 7XtEV B I A S P £*N"&il 1 T-X^* 8 
K&aE$*LTv>& 0 T^mi±VB I A S P{± > PM 0 Sl-7 > ?31# 
PMO S f7>y'A^tl KMSO'H 7**aE*tt*&"t& £ 9 Hjfe*<b*L-6 0 
^7^1EV B ias Pi ^ M1E V S s ^ 1I1EV D D i ^F^WlEt 

Z> o 

[0 0 3 8] 

PMOS h?v^^3 2fi> KMfSc^UPMOS 

3 1 <7>r- h *mWb^W, 1 TX'*x 8 Km^WKgM£-r&*>f y v-f&i-t 
Ltilt^o PMO Sh7 >y'X^ 3 2 0V-Xli| 1 TA'*X 8 

K Xi PMO S b 7 >y7 ^ 3 1 W^r - F ti^ 0 PMOSP 

5>'^^ 3 2 coy- ht:(±, IliMScM^Wo 
[0 0 3 9] 

HHI»« # S c Low" mj±^7°^V'yy-£tiZ>t^ PMOSh7>yX? 
3 2ii, il 7^/U 8 £ PMO Sb7>y^^31 O^- h KS&Mfcg? 
ULTPMOS h7>y^^ 3 loy- M:^ 7^1EV B I AS P Wt 
*o ^7^1EV B I AS P ^ ? PMOS Y^yVTs* 3 1 <r>>f- Mcfftf&£ft 
ZZtizX*), PMO S h 7 >y^^ 1 tcfi^vf 7 7stI«^H, PMO 

5 h 7 > * 2t 1 fffc&VC. Zft&o 

[0 0 4 0] 

-77. ili^Sc* 1 " High" SEC7>7'7 7"?^t PMOS 

3 2(i, ^1^M7X/U8^PM0S F7>yX^ 3 lOr"- h#»£> 
m^Wr^OOffllL, PM0Sf7>y^^3H5'->t7t^o itLKJ: !K 
PMOS h7>yX^n ^\<7V svf T * %ffi.<T>Qtf&iPm& £ *U PMOSb7> 

i?*9tt 1 mmmtzti&o 
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[0 0 4 1 ] 

PM0SF7>y^^3 3(i, PMOS h 7 > 9tt 1 ^f&tttc $ ti2> t 
PMO S^7>y^^3 1 oy- b ^m^6 Km^tfJUg^H-a*^ y 
ft? i LTSigfSo PMOS b7>y^^3 3^y-^li, W0M6bZ&m 
Klx-fXi. PMO S h 7 >yX^ 3 1 <DY- Ml^M£*i&o PMOS 
h 7 y*J7s9 3 3 or- M-ti, CMO W*-* 3 7 Ciot^lSHiR 

tmmm^/s c^ ? a^$^^o pmos h7>yx^^i fc^M&tt 

KHUfPig-S-S.crt*" High" tSi:^7 7 7$*L&fc. ^iHif/Sc 
fi" Low" lEC^^^y^n, PMOS F7>y7>^3 3l^->t>$ 
*i£o PMOS Yyyi/?.? 3 3^->i>t-5Iii:i »K PMOS F7> 

*l*o £*lK«fc»K ^S4vsvf y^lt^PMO S h 7 > y'7> 1 

[0 0 4 2] 

— NMO S h 7 y VTs $ 3 4 (i, NMOS f7>yX^M2C^O/^ 
T^lt^Mf^^tt^t LTStt^o NMOS h5V^^ 3 4<7>V- 
>Ui. S»*ffiVss*^*ft**ft7»cfilSfc$n, NMOSb7>yX^3 4 
«)KW>li, NMOS h7>yX^Ml C^iti^NMOS 2 1 

W2 2«y-^Cgg?W 0 NMOSh7>^^3 40y-Hi, NMO 
Sf7>y'X^3 2 ^iMT, /*>f 7 7,1EV B I A S N Z^i" 2 7* 
9 Cli^iirv^o AM7^tffiV B I AS N( 3- NMOS h7'/^* 
3 4 ^NMO S h 7 yVTs ?M2 IZffimosU 7 m&-f & X ? Kfctbh 
tiZo 'UT xmE.VB IAS N ^ ItttEVs s £WMWJ±V D D ^ <*>W<*> 

[0 0 4 3] 

NMOS F7>y'X^3 5(±, Wit Sc^Lt, NMOS h^>v^ 

? 3 4 or- a^wtw*2/^>r r^/^ 9 fcm$cwKgMfct&*>f y^^t 

Lxmife-fZo NMOS F7>yX^3 50V-^li||2^7^^U9t: 
gM£$*U Kl/^f > liNMO S h 7 > y^ ^ 3 4 <Dy- h 1:^1? ii-5 0 NMO 
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[0 0 4 4] 

tUtSMf -t S c High" m±K-7°^T v 7°Zti& NMOS Y ^ y V 7, 
9 3 5 l±, fj!2/^ 9 £NMO Sf7 >¥79 3 4<Df- V tcS^CftjC 

NMO Sb7>^^3 4 h K^-f 7*mj±V B I A S N £^£ 

1-^>o ^7^1EV B I AS N ^ NM0S h7^¥7 9 3 4 oy- FCil^ 
tlZ>Ztl<Z£ 0, NMO S h 7 > ^^Jt2 tCiiys-r 7 * *Si£j&*&*& £ NM 
0S1^7>v^^M2 T^tMt $ tL^> o 
[0 0 4 5] 

— vj\ Wff ScF Low" n.K.Ky'JVy^y^K^t^ NMOSh^> 
V79 3 5(±, ^2/U77,/U 9 £NMOS h 7>¥7? 3 4^- 
^#HC-KI«U NMOSF7>yX^3 4^^->t7t^.o iftHifK N 
M O S h yy-J7 9M 2 ^<7VM 7 7 m^m^^Wf £ *U NMOS h7>v 
X^^2^#fet4<b$tL^ 0 
[0 0 4 6] 

NMOS h7>y^^3 6l±, NMOS h 9 > 9 2 ^ $ t 

£K N NMOS YyyV79 3 4<DY- h 7 H«^lft^^-r Z> 7 4 -y 

-f-mJ-tLxmife-f&o NMO S h 7 yV77 3 6cov-Xti. |ftl7C|| 
KW^li. NMOS h7>i?7? 3 A<DY- R;^M£ft£o NMOS 
h 7 > ¥79 3 &<DY- h Kfi, CMO S^ 3 7 CioTtt^WR 

te^tHf-^/ S C rt* A2l £ 0 NMOSh7-/y^^f2^ 1:fl»/:i6 

kauris ^- s c l o w" mi± k -7°^ ^ >7 > $ tt^, t , u.uumm ^/ s c & 

" High" mE^-7°^T y 7'^ft^ NMO S F7>y^^3 6 (i? 
*l.|>o NMOS h^>v^^3 6^^->^>1-^^<i:tCct <9 , NMOS h 7 > 
v^^ 3 A coy- Mi, ^«7 ^m^fitimf^^tLTSMEV S S ^Hte£ 
tt^o -tLHJ;l9, WS^/^ TXtl^NMO S h 7 > yX 2 

[0 0 4 7] 

PMOS \7yV79 3 2 t NMO S \7^V79 3 5t ifWM^ S c K =t 
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o xmm £ *U PMO S h 7 y * 3 3 t NMO S h 7 > ? 3 6 t tf%M 
[0 0 4 8] 

NMO S F 7 ^(/'PMO S h 7 > ^ li, — foy- h t 7 

7>y^^l^'PMOS h 7yy7,?tfY 7>X7yy- h ^ L-C^ffi£*t£*§ 

s h 7 y V7, ^s^'pmo sf7> vt, 9 tmm zttz> 0 

[0 0 4 9] 

Lfr U ^mM<7)fm<V £ d PMO S h 7 > y'X^ 3 2 »JfiHf-^S c K 

x o tieeij $ *u p m o s h 7 y v 7s 9 3 3 &mwmm^/ Sciao TIER) 
$tL^±^<7)isiS(i, v~7,w fw y^^^z^^nfz— i^NMO s h 

o 

[0 0 5 0] 

|0j#H, NMOS h7>^^ 3 S^IJ^^S c^^^^IEKJ^ti. NMO 
SF7yy^^3 6 tfm&Mmm ^/ S C ^i^ "CIEfiJ $ _h^<7)«^(i, y 
>t!> ? 5>^c|£^$*17>— S^7 yv^&tfPMO S 
hy>v;^7^£.?> F7>^777- FMt^itMCL, /M77 

[0 0 5 1] 

— 3n m*IUi^4 (i, ±izEOJ: *l/>h^7-41~45t, tBytM > 

^ 4 6 t £fi£-CV^ 0 
[0 0 5 2] 

77 lx> h ^ 7- 4 1 (i. PMOSt-r/y^Nla, 4 1 b -ef#J&£ ftT^ 
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4, PMOSh7>^^4 1a, 4 1b?>V-*fi, & , WMM 6 t"^ 

g^ti/^o PMOS YyyV7,9 A 1 a, 4 1 b<DY- Mi, 5>>mg$c£ 
fi, R^>, PMO S h 7 >i?A9 4 1 a <D >i::$M^£*l PMO S 

h jyVTs 9 4 1 a«KM >fi, * h ^ 7-4 1 ©A^^i: LtltL 
, PMOS f7>y^M 1 bOKW>l±, *P>h?7-4 l^tUM?^ 

[0 0 5 31 

IWHtK, 77 W> h = 7- 4 3 fi, PM0Sh7>v^N3a, 4 3btfi 
£ *U * U > h 5 9 ~ 4 5 (±, PMOS h7> y'7, N 5 a, 45b TM*J& $ *i 
tv^o 77^>b^7-43, 4 5 0ftJ&Ji, 77l/>h^7-4 1 tf>fl|j£ t 
•C**o PMOS h7> v-X ^43a, 45a<7)K^^f>l±, frtifti, iJVy 
f^7-43, 4 SOAMi 1 ^ LtML, PMO S h 7 > * 4 3 b , 4 
5bOKl/^>ti, -etif'ti, 7Jl^> h < 7-4 3, 4 5<DHitl^t LXfeffi 

[0 0 5 4] 

7Jp>h^7-42(±, NMOSf7>y^N2a, 4 2 b trfll WL £ tLTv^ 
&o NMO S h 5 yV*9 4 2 a, 4 2 b»7-Xli, v»-f*L^ W7i:g 
i^ntv^o NMO S F7>y^^ 4 2 a, 4 2 bwy- Mi, 5>>KgM£3 
ti. Bo, NMOS h7>v^^ 4 2 a <7) KW^f >t:ti?titi/^ 0 NMOS 
t>7>y'7,^4 2 a<7)KW>fi, 77l/>h^7-4 lOAMl 1 ^ LT$£jt£f 
ho NMO Sb7>^^4 2bOKl^f>li, 77 P > h ^ 9- 4 1 ^ffi^jSg^ 

[0 0 5 5] 

|W|liK, #V>h^7-44(i, NM0Sh7>y^^4 4a, 44b T*fl|j£ 

hho NMO SF77y^N4aWF^^ ><i, Zti<?tL^ ijUyh<y-A 
A^AjjtffiJ-tLxmtL, NM0Sf7>y^^4 4b^Kl/^Xi, Zti-i? 
*U XUyVZy-A A<DftjjM^tLxmmt&o 
[0 0 5 6] 
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m^l^ yt*-9 4 6(±, PMOS F7>vA^ 4 6a iiNMOS F7>vX? 
4 6 b t-etS^:^tLTv^ 0 PM0Sf7>y^^4 6aOV-^li, WMMb 
iz&mZti, NM0Sh7>y'XH6b^V-^H, igiM 7 KgMfcS *iTv> 
&o PMOS F7>y^^4 6 a&tfNMOS F7>y^^4 6 bO$*- Mi> 
At)y- K4 7Cgi$titv^ 0 PMOS Yyy'JT.*? 4 6 aS^NMOS h 
7>yX^4 6b<7)Kl/^>l±, m^jy - K4 8 C^^^tLTv^ 0 mtl4>^ 

4 6i±. A^y- K4 7<7)mEE^Ri£LTm^y- K4 8 tcm^i-^o m^j 

y- K4 8©1E#, 3£Ifr*tf4B3M. 0<7)^l)±OUTt^^ 0 
[0 0 5 7] 

77l/>b^^-4 1 <7)P MO S h7>v^^4 1 a<0 K W NMO S h 

y >y'7^^2ONM0 S h 7>y^^ 2 1 CO KV^f 77 1/> h 5 

7-4 1OPM0S 1^7>y^^4 1 b<D KW NMOS ^7>y^ 

. * 2 1 %Witi&mmztffcir&mffi.ti t mt)Ztiz>o 

[0 0 5 8] 

77l^>h^7-4 1 OPMO S F7>y^^4 1 b<0 Kl"f ><h. PMO S b 
7>y^^WlOPMOS h y >vJ* * 1 2 co K W ><bti. i/*i**Lfc, 77 P > 
F57-42 CONMO S h 7>v* ? 4 2 a <0 K W >^^KX^^ 0 77 1^ 
>h57-4 1 CO PMO S ^7>y^^4 1 b (i, NMO S b y >zSX9 2 1 

«it36*SEtL« P> f^7~42 KmV;t££fc|£-f £COT\ 77 lx > h ^ 

7-42 Kfi, PMO Shy >y^^ 1 2XliNMO S h y 2 1 t:tl 

lE^A^m/IV i N+«sA^ItEV iN-«tH 

ssv*»£-fc, rnvrL^i^^tL^ i t Kti&o h <y- 4 2 izmmmmz 

ti&frlOiiMi, PMOS h y ?m <h NMO S f7>y'X^j!f2 hcov^T 

[0 0 5 9] 

+ 77^3£A27«I±V i n_ J: 0 77U>h^7-42 CONMO SH 

y\?7s9 4 2 b(±, 5E««Li!§it Lxmtfc?2>o -77, JElEA^mJEV : N+ **S 
ISA^jmEEV i N _ «t <9 i>i&^m&, NMO S h 7>y^^ 4 2 b fi, 

tbliE# 2004-3002530 



#H 2003-087312 



^-v: 21/ 



[0 0 6 0] 

— :Tt\ 77lx>b^-4 3<7)PMOS F7>y^^4 3aOKl/^f>li > NM 
OS h7>y^^W2ONM0S h7>^^2 2 O K W > K^WtZ ti, 77 P 

> b < 7- 4 3WPMO S h "7 > * 4 3 b<£> K W >^<b(±. NMO Sh7 

>v^^ 2 2 ^v;ttL^mrL^*t)^i-^mv)iL7j ? m^$n^o 

[0 0 6 1 1 

h5 7-4 3(7)PM0S h7>y7x^4 3bOKl^-^>t, PMOS h 
7 7y"7^^l^PM0S F7>-/^^ 1 lOKl/^fytli, ^-ffrfc. 7? V y 
F57-44ONM0S h7>y7^4 4a«Kl/^ >t^M^tLTv^ 0 77 1/ 

> h ^ 7 - 4 3 <b 7> 1/ > h < 7 - 4 4 fctd\ NMOS h7>y^^2 2 KfltfiE 
j&^fi-S t iO*i:ta#MSfLSOl?, 77 !✓> h * -7-4 4 &cfi. PMOS 
h7'/'^^l lXiiNMOS h^>v^^2 2 fcmS£j&*ift*L&*§£\ -f^f?^ 

£*L&.T £ K&& 0 77 V> h ^ y- 4 4 K^^AlfrStl&^S^i, PMOS 

b 7 yV 1 fc-NMO S h 7>y7^M2 tWiTirifim&ltZtiZfrKM 
[0 0 6 2] 

77i/>b^7-44 Kim^A^^ iE$£A7^mj±v i N 

+ 7&^KA^SJEV i N-«t •? <>iS;V>*£\ 77l^>h<9-4 4C0NMO S 
y s J*9 44b(i, glllt LXMitir&o — ^> iE$5A7^KI±V j n+^H. 
$£A2jmJ±V i N _«t «9 &i^v>*§£\ NM0Sh7>y7^4 4b(i, 

[0 0 6 3] 

77^>b^7-45cOPMOS h 9 > v * * 4 5 a <£> K W > ti, 77 P > b ^ 
7-44ONM0SF 9 > y'X ?44b<7>FW >Kg^£;h/rv*4o NMO S 
b^^v** 4 4 b J&*56*atiB LX^mLXiJUy h < 7-4 5 60 P MO S b 
7>y^^ 4 5a tcmaE^atf*^ f JEKA^mffiV j N +# ? R$eA 

T^mEEV i N-<fc •) &1B;V*g\ 77 P> h 5 9- 4 5<OPMO S h 7>v** 4 
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ViN-iHIv^ PM0Sh7>y^^4 5bli, ^->^7£ti& 0 
[0 0 6 4] 

y?lx>h = ^- 42 ©NMO Sh7>y'X^4 2bOKl/^>^ 77 U > V * 
7-4 5©PMOSh7^y^^4 5b(OKl-f>i:li, / - K 4 7 K«£c 
?nt^, K4 7<7>*EE*±, IE«|gA2jmJ±V j N + t R1EA2JWEEV 

IN-tCSoVT£^o ±lWi9i~> iE$sA^JHI±V i n + 7j ? R$EA^W 
JEV i n- «t 0 4>ffi^*fr£\ NMO SF?>y^^42 biiJeWSfcffiifc LTii 
Lid tti-K*PMOS h7>v'7x^4 5b(i7->^7$tL, ftot, A 
*7-K4 7f±" Low" l)±i:7>/7 7$Wo -77, JEISA^SJBEV i N 
+ ^mnXtlV.J±.V iN-i^ M£^±§-£\ NMO S h7>v'7x7 4 2b(±7- 
>t7$^-7jtPM0S F7>v7^ 4 5 b lijeWSEiB LTHf^Lid 
L> ftot, A*y-K4 7li" High" W&K-ffrT y "fZti&o 
[0 0 6 5] 

±5EOJ:9tw, ttit)4 4 7 ti, Ay^y- K4 7<7)mJE^RlKLTm^J 

mj±OUT£my^1-£^fb, IE$SA*mffiV ! N + 77 ? RIkA^J*I±V i N-«t 0 

*>fcv>»£\ m^mmou-m, - High- mmz-f^T y-fzti, 
. m^miEouTfi, - low" m&K-f^v^y^tt^z tiz%& 0 

[0 0 6 6] 
[0 0 6 7] 

0 Sr»ft$**ffitc, AT^LJ: ? t t^IEIsA^milV i N + «h 
StSA^mEV : N-OlEH^MiSi-^^JWl-^S c^W^tt#n^^ PM 
OS F7>y7>^^lMNMOS I ? >z?X*tt 2 0)7 *><D--J]tf1£&ikZtL 

[0 0 6 8] 

HPif Sc^" Low" mJECSfu PMOSf77y77Wl^ 

fctlSE# 2004-3002530 
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mtzti&o mmm^sc^" low" mfeizzti&t, pmos h?>yx* 

3 2&?->*>ZtiX, PMOS !-7>yX^3 1 K/*>f TXIEVb I A S 
p 7Hfci|&£*L& 0 ^7^tEV B iAS P «^^^ PMOSF7>y 
3 1 (±, PMOS Y=>yV7.*?m iz;<4 TxmtitZmSLXPMOS Yy 
>^^l*fittftno iOti, RCtWit/Scr High" «JE 
tC$*L*ifctZlD^L"C, NMOS h7>y^^3 6Ji^->*>$n, NMO 
S h 7 >y X ^ 3 4 W^*- h ^iil 7 Cli$ iii>o NMO S h 

7>yXH4 <DY- YtfWtl&W&V s s khjeS*^ NMO S h 

[0 0 6 9] 

j£v^^tzt± % WifScF High" WEEKS*!., NMOS f7>yX^ 
W2^fg^t$^*o Wit Sc^" High" mj±K£*L&£, NMOS h 
3 5^->*>£*vC, NMO S h 7>yA^ 3 4 KM-f r 7W.J± 

VbIAS N «^o ^7^I)±VbiaS N «^^^ NMO 
S h77yX^3 4 (±, NMO S h 7>y^^^2 \z/*4 T^MWiZmSLXN 

m o s h ? > V7 9 n 2 £ vstt^b-r * 0 - o £ § . R<E»jans-^/ s c l o 

w" WJEK^ft&i LT\ PMOS f7>y^^ 3 3(±*->*>$*l 

. PMO S h 7 >¥7? 3 1 <DY- h^m«6 K&mZti&o *r*UCj:»K P 
M0Sf7>y^^3 loy- f«lJ±VDDl : l^^^ PMOS 

* n i a^BfSKSMirt* ^ t tm&tiZo 

[0 0 7 0] 

Z<D£ 1 PMO S h jyVXftt 1 RXfNUO S b 7>yX^^2^H 
[0 0 7 1 ] 

A2f£*U jEteA^jmffiV 1 N + <hE$SA^mi±V : N _ t <D 9 •fc^rtu&ra 
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